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Abstract
One of the major goals of molecular electronics is to relate the performance and electronic function of these
devices to the chemical structure and intermolecular interactions of the organic molecules inside them.
Molecular electronic devices are complex physical-organic systems that consist of at least two electrodes, the
organic component, and two (different) organic/inorganic interfaces. Singling out the contribution of each of
these components to the device performance is not straightforward. So far, strong π-π interactions have mainly
been considered for the rational design and optimization of the performances of organic electronic devices,
whereas weaker intermolecular interactions have been largely ignored.1 Here we experimentally show that
subtle changes in the intermolecular van der Waals interactions in the active component of a molecular diode
dramatically impact the performance of the device (See Figure).2 In particular, we observe an odd-even effect as
the number of -CH2- units are varied in a ferrocene-alkanethiolate SAM: as a result of a more favourable van
der Waals interaction, junctions made from an odd number of alkyl units have a lower packing energy by
approximately 0.4-0.6 kcal mol-1 and rectify currents 10 times more efficiently, give 10% higher yield of
working devices and can be made 2-3 times more reproducibly than junctions made from an even number of
alkyl units. Besides subtle changes in the packing energy, we also showed that preparation of the bottomelectrode (especially grain boundaries), the type of the anchoring group, and the purity of the SAM precursor
are crucial. Once the supramolecular structure can be controlled, the electronic structure can also be controlled
which we used to turn around a diode a the molecular level.
The Figure shows a junction with liquid metal alloy of
Ga and In top-contacts, SAMs of S(CH2)nFc (n = 10 or
11; Fc = ferrocene) on silver bottom-contacts. A small
variation of the tilt angle of the Fc units resulted in a
remarkable odd-even effect in the performance of the
junctions
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